. SMCM transition rules. The transition rates are given in terms of the large scale predictors CAPE, C = C APE/C APE0, Low level CAPE, C L = LC APE/LC APE0, dryness, D = H/MT D0, where H is the relative humidity, large scale subsidence, W N = − min(0, W/W0), and C N = −CI N/CI N0. Here LC APE is the part of the CAPE integral between LFC and the freezing level. We note that CIN is by definition a negative definite quantity, so that when CIN is large, Γ(C N ) −→ 1. (1 − Γ(C)) τ 20 =9.5
Decay of stratiform
have: Table   179 1 where the new modifications are highlighted in bold.
180
In Eqn (2-4), Q c and Q d are the potentials for congestus and deep convection which are closed following the equations [Khouider et al., 2010; Deng et al., 2015] ,
Here and elsewhere in the paper X + and X − denote, respectively, the positive and negative parts of the variable X : X + = max(X, 0) and X − = min(X, 0). The variables θ, θ e and q denote potential temperature, equivalent potential temperature and moisture (specific humidity). L v is the latent heat of condensation and C p is the specific heat of air at constant pressure. The bar-ed notations indicate fixed background values and the prime-ed notations indicate deviations of the large scale GCM variables from the background variables. The suffix m stands for the middle troposphere value and b for the bulk boundary layer value, namely,
where h is the GCM PBL height
In addition to the direct heating and cooling in Eq.
(1), the SMCM deep convection parameterization provides downdrafts,
which cool and dry the boundary layer and moisten the mid-troposphere due to the evapora-186 tion and melting of stratiform precipitation that falls into a dry lower troposphere.
187
While further details about the implementation of the SMCM convective parametrization in CFSv2 are found in Goswami et al. [2017a] , the SMCM temperature and moisture tendency equations are formulated below for the sake of clarity:
Here, m X is the difference between the middle-troposphere value and the PBL averaged value of X and P(z) and E(z) are the precipitation and evaporation rates, respectively, given by
where Q 2 (z) is a vertical structure function mimicking the Yanai moisture sink profile [Yanai 188 et al., 1973] and δ m (z) is another structure function with a bottom heavy profile used in or-
189
der to realistically simulate moistening due to evaporative cooling (see Figure 4 and 5 of the Indian region in Figure 4 .
206
The parameters used in the SMCM formulation are provided in 
211
The first column of Table 3 shows the run identification numbers (ID 
Results

238
In this section the results from the 14 CFsmcm runs in the Table 3 are assessed and 239 compared to a control CFSv2 simulation and to the observations. In Section 3a, we look at 240 the mean state of the climate in terms of the daily global mean temperature and moisture at 241 the surface and middle troposphere (500hPa). This is followed by an assessment of the cli- to play a crucial role in organizing convection in the tropics. 
Mean Temperature and Moisture
260
In Figure 1 , we plot the global mean temperature and moisture fields at various heights,
261
as they evolve over the 5-year simulation period, for the 14 CFSsmcm runs listed in Table 3 appears to be the primary factor in affecting the global mean precipitation.
303
The impact of changing α s (the sky blue histograms) and τ 30 (the green histograms) 304 values do not seem to make a large impact on the global mean precipitation. However, the or-305 ganization of convection is found to be more sensitive to these parameters, as will be shown 306 in Sub-section d below.
307
In order to assess the fidelity of the simulation of rainfall regionally, we plotted the an- respectively, in order to further evaluate the simulations. While, in Figure 5 and 6, we have 333 plotted the bias for temperature and moisture with respect to the NCEP reanalysis, in Figure   334 7, the zonal wind is plotted as is.
335
Before moving further, we would like to pause and caution the reader that the results in is primarily driven by radiation and eddy mixing. power in almost all the right waves although the strength of the power is underestimated.
418
In Run 129, we had decreased the value of MTD0 to 5% in order to make the middle atmo- 
Discussion and Conclusion
475
The implementation and calibration of the stochastic multicloud model (SMCM) con- 
